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It is well known E 1?] that a body with a mass exceding the limit
of stationary state upon exhaustion of nuclear sources of energy must
come to a non-stationary state of the hydrostatically unlimited gravita-
tional compression. IHowever, not all the then possible pby51cal processes
ﬁave been examined in literature [2 —~&~! . As it nears the gravitational
}adius, the kinetic (and consequently also the thermal) energy becomes

éomparable with the rest energy, which must lead to processes of multiple

%irth of particles., At the same time, and alon031de with the already exa-
1!
#ﬁhed birth of hyperons and mesons | 5 — QJ s The multiple formation of

nucleon pairs through 7~ ,—— mesons, heretofore neglected for one reason or
wanother, must acquire a particlular significance. Tt [ollows from Lhe gene-

sharply faci-




To the known annihilaticn process
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Let us see now, wunzt oprroxiraticn should the chemical pcientisl
be calculeted to. The energy of nicleon degenerstion is

E./z == ,””C‘;’ V l ’Z' \‘ZJ, (5)

where the dimensionless density Vr it linked with the nimber of particles

in the volume unit n or with the ususl density
v, = 3a®Ain = 1,4 1018, (6)

Here A, =h/m,c is the nucleon's Compton wavelength.
:tivistic degeneration of nucleons coulc only set in

by twe orders the nuclear density. Limiting ourselves

to densities not exceeding the nuclear density, we may consider that the
degenersiion energy is low in corperison with the rest enerzy. But the
multipie ormation processes of intzrest to us recuire thermal energies

comparadle with the rest energy. That is why we may consider the nucleons

N

& nondegemrate state. Under the conditicns of interest to us

n a neutron state, and for densi-
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obvicusly finds itself slready
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Ties ctelow the nuclear density we may neglect the interaction. Ecuation (3)

ive for the feoristion ecuilibrium of vpeirs in an ideal neutron
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Since tr: gravitational poter Lol ¢ Zo rnegative, trne sravive icnal Ficld

facilitates the generation ol srirs.



Let us now examine the ccurse of the process of interest to us
under hydrostatically unlimited ccmpression of a2 sphere of uniform den-
sity, with a mass X, ecual t> M of solar masses. As is well known (27,
hydrodynamnics of the genersl theory of relctivity, without accounting
pressure forces, 1eéds to the deduction, that the radius of the sphere

tends to the gravitationazl radius

2
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and the density tends correspondingzly to the gravitational density
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and the thermalizaticn cce'ficient
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So leng as the concentraticn of nucleon pair is low, it will

be exprescsed from (7) as
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As £ nears the unity, the gravitational energy ccncept itselfl
loses its sense. If T/n is great, the mass increase on account of pair
generstion must be tallen into account, which will cquickly lead to values
& | for which the formulas deduced are inapplicable. But formula (1L)
2llows the reaching of cuite specific ocualitative conclusions. To the
examined sphere of uniform density corresponds the burned out nucleus

-

of an heterogenous star. I7 its mass is of the order of the solar mess,
the concentraticn of rucleon rpairs i. Iasignificant, according to (1k).
But for a mass of the order cf 10 solar mzssos, Jormula (1) is quantita-

tively insnolicable, but the caalitetnive conclv.ic . ils evident: Practi-

cally &1 tne matter must vase initc nucleorn pair stzie
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region, where Newion's theory of sttraction already is applicable.
We shall desigrate cs epilgravitational pheno
mena, &ll nucleon pair formations at gravitational compressions, as

well as 21l sorts of phencrera in wi .o nuclesr and gravitstional forces

are manifest at the same itime. tier, consisting of nucleon pairs,
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stabilized by the gravitationa nd a high temperature, really is

a variety of charged particle plasme, which we shsll designate as

[l

epigravitetional plgsma or cC p i p asmas.

The forrmation of epiplasma in finite stages of star's compression
prior to supernova outburst may have substantial astrophysical consecuen=-
-

ces. The difference in character of tyre I and II supernova axplosic..s

o

s

Tyne I supernovae, wWith a mo
eoualling 1.5 solar masses‘iﬁ , nave a grevitstional density signifi-

cantly higher than the nuclear density. Here the corpression is stopped



by repulsion forces between nucleons, long before resching the gravita-
tional radius. The dose of matter passing onto the state of nucleon pairs
is small. At the same tire, processes with lepton participetion have a fun=-
damental significance: the electron degerneration and formation of lepton
pairs, leading to greast gradiernts of electron pressure and of electric
fields linked with them. The compression energy first transforms into elec-
trostatic, then intc mazrnetic end further into ener:y of superthermal
particles ermitting a nonther al radi-ti n in the megnetic fields [9, 10].
As to the type II supernovae with rez:ises of tne order of 10 solar masses,
and nigher, (see [k, 52), .oy nave ©o the contrar, - 7Tevitstional density

below the nuclear. Yere the formaticn of nucleon pairs tzkes place 1n
quanvivies many times exceeding the originel cuantity of mciter even prior

1o rezching the nuclear dersity. AT the same time, the ejected matter nust

[}

alsc basically consist of epiplasma. The basic process at its exvansion is
the nucleon pair annihilation, at which only a2 small dose of energy passes
%o lignt. The anninilation process extends furt-er in the interstellar gas
region surrounding the place of outburst, and leads to hard emission from
these regions.

The sccounting of these epigravitational phenomena conpels us to
revise our concepts on the residues of supernova explosions. These must
not be simple hign-density s:ars (white dwarfs or hypovnstic neutral stars),
but stars containing epipissma wit'lr them. Their treppin: interstellar gas

‘n

must lead to a gredual sivuoitution of antimatter by matier, with the ernsuiln
anninilation of the antimatter liberated in the outer layers of the star.

It is natural to assume that such annihilation prccesses must lead to in-




stability, and have an unstationary course. At the same time there must
form relativistic particles, emitiing a non-thermal radiation in the
magnetic fields. The diffusive character of the exchange process of
antimatter into matter leads to the formation of a comparatively cold
envelcpe around the dense epiplasmic nucleus. From that viewpoint, the
residues of outbursts of type I-supernovae must consist of nonststionary
red dwarfs (flashing sters, of the UV ~-Cetfustype, and those of type II=

supernovae — stars of type T-Taurus.
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The latters' inclination to form associations 1s natural, as

N

by the strength of brevity of the evolution petl. ¢ siars with a great
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mess, the typell-supernovez. flaring 1
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times, are young
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stars with & plene corponent. Let us note that the epiplasme possesses
meny ol those properties, which V. A. Ambtsum'yan Lll] ascrived to the
hypotactical " substellar matter M.

I wish to express my thanks to L, E. Gurevich and I. S, Shklovskiy
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